SUPPORTING METHODS
All reagents and solvents were purchased from Sigma-Aldrich or Fisher except for 1H-benzotriazolium 1-[bis(dimethylamino)methylene]-5-chlorohexafluorophosphate (1-),3-oxide (HCTU), 6-Chloro-benzotriazole-1-yloxy-tris-pyrrolidinophosphonium hexafluorophosphate (PyClock), amino acids, and NovaSyn TGR resin, which were obtained from NovaBiochem or AAPPTEC. Amine-reactive fluorophores were obtained from Sigma-Aldrich, ChemPep or Invitrogen. PAD4 was obtained from Cayman and the cAMP-Dependent Protein Kinase (PKA) from Promega.
Peptide Synthesis
Peptides were synthesized via a standard Fmoc peptide synthesis protocol on a NovaSyn TGR resin using a Prelude automatic peptide synthesizer from Protein Technology (amino acids 5 eq, HCTU 5 eq, DIPEA 10 eq, in DMF). Fmoc deprotection was performed using 30% piperidine in DMF. Unless otherwise specified, fluorophores were coupled to the N-terminus following addition of the final amino acid using the following protocol: 2 eq of fluorophore carboxylic acid, 5 eq of PyClock, and 10 eq of diisopropylethylamine (DIPEA) in DMF. Peptides were cleaved with trifluoroacetic acid (TFA):H 2 O:triisopropylsilane (TIS) in a ratio of 95:2.5:2.5, and purified via HPLC. TAMRA-GRGA: C 38 H 46 Ac-GRGA-GRGA-Lys(TAMRA)-GRGA-GRGA: The Lys side chain amine was protected with the acid sensitive 4-methyltrityl group (Mtt). After synthesis of the peptide backbone, the Nterminus was acetylated, the Mtt selectively removed using 2% TFA CH 2 Cl 2 [1] and the free amine side chain of Lys reacted with TAMRA as described above. 4+ .
Oregon green-GRGA-GRGA-GRGA: After coupling of Oregon Green to the N-terminus, the product was treated with 30% piperidine in DMF for 20 min, and subsequently deprotected and cleaved from the resin. 4+ .
Cascade Yellow-GRGA-GRGA-GRGA: The free N-terminus of the resin-bound peptide was reacted with 2 eq of the N-hydroxysuccinimide ester of Cascade Yellow with 4 eq of DIPEA in DMF and subsequently deprotected and cleaved from the resin as described above. PAD4 and PKA Assays [2] Assays were typically performed on a Gemini EM fluorescence microplate reader from Molecular Devices with a temperature setting of 30 ˚C. For TAMRA substrates, the setting was λ Ex 550 nm, λ Em 590 nm. Final concentration of the assay solution was: 50 mM Tris (pH 7.5), 5 µM peptide sensor, 1 mM CaCl 2 , 1 mM DTT, 20 µM Acid Green 27, and 30 nM PAD4. Assays were typically initiated by adding PAD4. Assays were typically performed using a 96-well quartz plate or plastic micro-plates, except for library quencher screenings, which were performed with 384-well plastic micro-plates.
Time-lapse images of the PAD4 (50 nM)-catalyzed citrullination of Fl-GRGA-GRGA-GRGA (5 µM) in the presence of acid green 27 (30 µM) were recorded using an Xnite Canon G12 UV+Vis+IR camera. Movie 1: Fluorophores were excited with a UVP Rechargeable UV lamp (256 nm setting), except for the DEAC substrate, where a Xe Oriel Flash lamp (Model 60000) using a Newport 436 nm filter for the input light and an Xnite BP 525 nm filter for the camera). Movies 2 -5: A Photon Technology QM-1 spectrofluorimeter was employed for excitation studies at specific wavelengths. Time-lapse images were taken using the Xnite Canon camera positioned directly above the sample chamber. Assays for the simultaneous monitoring of PKA [2] and PAD4 assays were performed in (1) "Standard" Buffer: 50 mM Tris (pH 7.5), 5 µM 3, 5 µM Ac-GRTGRRDap(Pyr)SYPamide, 30 µM 14-3-3 protein, 60 µM 1, 1 mM CaCl 2 , 5 mM MgCl 2 , 1 mM dithiothreitol, 1 mM ATP, and 30 nM PAD4, PKA, or both. The assay was initiated by the addition of CaCl 2 /MgCl 2 .
(2) Cell Lysate: 50 mM Tris (pH 7.5), 100 mM NaCl, 5 µM 3, 5 µM AcGRTGRRDap(Pyr)SYP-amide, 30 µM 14-3-3 protein, 50 µM 2, 5 mM CaCl 2 , 5 mM MgCl 2 , 5 mM dithiothreitol, 5 mM ATP, 1/100 protease inhibitor cocktail (SigmaAldrich, P8340), 1/20 phosphatase inhibitor cocktail (Sigma-Aldrich, P0044), 1/10 HEK-293 cell lysate (by volume), and 30 nM PAD4, PKA, or both. The assay was initiated by the addition of CaCl 2 /MgCl 2 . Note: We found that the fluorescent quencher Evans Blue (2) furnished cleaner fluorescent readouts in cell lysates than Acid Green 27 (1).
Assay of Endogenous PAD4 in Nuclear Extracts
Cell culture: HL-60 human promyelocytic leukemia cells were maintained between 2.0 -8.0 x 10 5 cell/mL in RPMI 1640 containing 10% fetal bovine serum (FBS) supplemented with gentamycin and kanamycin at 37 ºC in a 5% CO 2 incubator. PAD4 expression was induced in HL-60 cells (2.0 x 10 5 cell/mL) by the addition of 1 µM trans retinoic acid. Cells were incubated for 72 h at 37 ºC in a 5% CO 2 incubator. Cytoplasmic and nuclear fractions were generated using the NE-PER nuclear and cytoplasmic extraction reagents from Pierce Biotechnology with 1:50 protease inhibitor cocktail added to all reagents (P8340 from Sigma). Protein concentrations were determined with the Pierce BCA Assay kit. Supporting Table 7 . Fluorescence quenching of Oregon Green-(GRGA) 3 by members of the dye library (Supporting Table 1 ) at variable concentrations. A12 is the control well lacking dye.
The fractional fluorescence of all other wells is furnished relative to A12 well fluorescence. Moderate quenching is highlighted in yellow. λ ex = 495 nm and λ em = 525 nm. Supporting Table 9 . Fluorescence quenching of Rox-(GRGA) 3 by members of the dye library (Supporting Table 1 ) at variable concentrations. A12 is the control well lacking dye. The fractional fluorescence of all other wells is furnished relative to A12 well fluorescence. Moderate quenching is highlighted in yellow and deepest quenching in red. λ ex = 585 nm and λ em = 610 nm. Supporting Table 11 . Fluorescence quenching of Atto 655-(GRGA) 3 by members of the dye library (Supporting Table 1 ) at variable concentrations. A12 is the control well lacking dye. The fractional fluorescence of all other wells is furnished relative to A12 well fluorescence. Moderate quenching is highlighted in yellow and deepest quenching in red. λ ex = 650 nm and λ em = 680 nm. 
